A solid-state high voltage pulse generator with multipulse burst capability, very fast rise and fall times, pulse width agility, and amplitude modulation capability for use with high speed electron beam kickers has been designed and tested at LLNL. A control system calculates a desired waveform to be applied to the kicker based on measured electron beam displacement then adjusts the pulse generators to provide the desired waveform. This paper presents the design of the control system and measured performance data from operation on the ETA-I1 accelerator at LLNL.
Introduction
High-speed beam kickers are used to provide precision beam manipulation for high current electron beams. This technology has been demonshated on the ETA-I1 accelerator at LLNL, and will be used on the 2"d axis of the DARHT accelerator a! LANL. A detailed treatment of the kicker can be found in [l] . The pulse generators used to drive the kicker employ inductive adder topology, and include amplitude modulation capabilitylz." to compensate for transverse e-beam motion at the kicker input as well as the dynamic response and beam-induced steering effects associated with the kicker stmctur.?. We have achieved slew rates of over S0,OOO V/pSec (linear ramp) using this approach.
Control System
The control system used to determine the desired pulser output voltage to be applied to the kicker utilizes a feedforward design whereby the calculated voltage is based on information h m current and past iterations. The beam is not actively controlled as it passes through the kicker; rather the voltage applied to the kicker is calculated based on the measured position of the beam on the previous pulse. There are two components to the control system, one that calculates the desired voltage to be applied to the kicker and the second to accurately control the output of the pulses. The fvst component, referred to as the beam control algorithm, calculates the desired voltage based on measured electron beam position. The second component, the pulser control algorithm, sets the actual output voltage of the pulsers. The control system uses National Insaument's LabViewB development environment running on a WI"? PC platform. Acquisition of beam position data is accomplished with a G P B interface to a Tektronix@ TDS 600 series oscilloscope sampling at 1GHz Alternatively, the system can interface to other systems (including the data acquisition system used at the DARHT U facility at LANL) through a simple file sharing interface. Control of individual stages of the pulsers is provided by a Tektronix@ AWGS20 10 hit Digital Pattern Generator, also sampliog at IGHz. Additionally, the control system passes miscellaneous control and status signals through a discrete inpufloutput interface to a PLC. 
Beam Control Algorithm
where Vdt) is the applied voltage and c is the speed of light. The beam control algorithm compares measwed electron beam position to a desired setpoint and calculates a desired waveform to be applied to the kicker using an 8 ' order polynomial approximation of (I). The control system is iterative and adaptive, and can correct for effects that are deterministic but not correctly estimated by (I), including beam-induced steering and the impedance characteristics of the kicker structure. On eacb successful iteration, the beam control algoritbm feeds a desired waveform to the pulser control algorithm.
Pulser Control Algorithm
This algorithm forces the actual output of the pulsers (measured at the kicker) to match the desired waveform from the beam control algorithm. The conduction interval of the MOSFET switches used in the pulses is not linearly related to the width of the gate drive pulse for narrow pulses due to characteristics inherent with the devices. Figure 3 shows the relationship between output pulsewidth to input (pate) pulsewidth for a typical stage. For pulses under about 18nS, the devices do not turn on at all. Accurate control of pulsewidth kom 20 -12011s was a design requirement for the DARHT I1 application. For pulses between 20 -40nS, the peak amplitude of the desired output pulse is set hy turning on additional stages in the adder with the same pulsewidth as the main portion of the pulser. 
